of estradiol on the release of prostaglandin-like substance (PG) from rat uterus was investigated.
Prostaglandins are released from perfused uterus, spleen, lung, trachea, intestine and blood vessels (1-4). Vane and Williams (5) and Chan (6) reported that oxytocin promotes the release of prostaglandin from rat uterus, but these authors did not report differences in the effects of oxytocin on prostaglandin release at different stages of the estrogen level.
Factors regarding the mechanism of prostaglandin release from rat uterus are obscure and there are reports stating that estrogen has an influence on prostaglandin biosynthesis in rat uterus (7, 8) . The release of prostaglandin-like substance (PG) from rat uterus induced by oxytocin and the influence of estradiol on PG release were studied herein and we found that the amount of PG release induced by oxytocin was remarkably increased at 6 hours after estradiol injection. We also investigated the action of indomethacin an inhibitor of PGs biosynthesis (9, 10), and studied the effect of phospholipase C in attempts to determine the relationship between the PG release and phospholipid increase noted a short time after estrogen injection (11).
MATERIALS AND METHODS
Wistar non-pregnant rats, weighing approx. 150 g, were all ovariectomized the same day and maintained for 2 weeks. Ten /gig estradiol in 0.1 nil of sesame oil was given each rat subcutaneously, and the animals were decapitated at 0, 6, 12, 24, 48, and 72 hours after estradiol injection, and the uteri isolated. Each uterus was mounted in a 2 ml organ bath filled with Locke-Ringer solution, and connected to a strain gauge (Nihonkohden, provide with a 0.5 g of initial load. The uterus was incubated in 2 ml of Locke-Ringer solution at 37'C and the isometric contraction was recorded. The incubation media were replaced three times every 15 minutes, and incubation in the organ bath was performed three times each for 15 minutes in the medium containing oxytocin (10 mU/ml). Each medium was collected and PG in the medium was extracted and determined by the following method.
Identification of PG-like substance
The uteri isolated at 6 hours after estradiol injection (10 pig/rat) were used. Each uterus was incubated four times each for 15 minutes in the medium of 2 ml containing oxytocin (10 mU/ml). These fluids were put together to make a total of 8 ml. The ex traction of PGs from the medium was carried out as described under "Extraction and determination of PG". Extracts of PG from the medium were methylated with 14C-methanol according to the method described in our previous paper (12), and nonradioactive-PGF2a methylester and PGE2 methylester were added as carriers. Such were then applied to thin layer chromatography with silica gel as an absorbent, the solvent system consisting of ethyl acetate-methanol-water (160:25:100). The methylester on the chromatogram was detected with iodine vapor, and the radioactivity was measured by a liquid scintillation counter.
Extraction and determination of PG
The medium (2 ml) was acidified to pH 3.0 with 0.1 N HCI, washed once with 4 ml of petroleum ether, and then was extracted three times with 4 ml of ethyl ether. The ether layer was washed once with 2 ml of 0.01 N HCI and once with 2 nil water, and then evaporated under N2 gas current. The residue was dissolved with a small amount of ethanol and diluted by Tyrode solution, thus forming the total volume of 0.2 ml. The PG amount was deter mined by parallel bioassay using rat stomach fundus preparation according to the method of Vane (13). PGF2a (Upjohn) was used as the standard substance.
Treatment with indomethacin
Indomethacin and estradiol were dissolved in sesame oil together with a small amount of acetone, and the acetone was removed by passing air through the mixture. Indomethacin (10 mg/kg) was given s.c. twice daily x 2 while controls were given the vehicle alone. Estradiol (10 ,eg/rat) was given s.c. 6 hours before decapitation.
Treatment with phospholipase C
The uterus was incubated with phospholipase C (4 units/ml) in 2 ml of Locke-Ringer solution for 15 minutes. After incubation, this tissue was washed with the medium, and the amount of PG release into the medium was determined. Also, the uterus which was not treated with phospholipase C was incubated only with Locke-Ringer solution for 15 minutes and such served as the control. Phospholipase C obtained from Clostridium welchii (Sigma Chemical Co.) was used. 2. Effect of oxytocin on PG release from ovariectomized rat uterus and influence of estradiol on release of PG As shown in Fig. 2 , PG release from the ovariectomized rat uterus into the medium containing no oxytocin and into the medium containing oxytocin was almost the same.
However, PG release from the uterus of 6 hours after estradiol injection into the medium not containing oxytocin was decreased, while PG release into the medium containing oxytocin was remarkably increased. This tendency was observed at 12 hours after estradiol injection, but the effect of oxytocin was sequentially decreased at 24, 48 and 72 hours after estradiol injection.
3. Relationship between PG release and uterine contraction Fig. 3 shows the relationship between the amount of PG released by oxytocin and uterine contraction. The correlation coefficient was low (r-0.0167, n-48), and no significant correlation was recognized.
E fect of inclomcthacin on release of PG from rat uterus
Since the greatest increase of PG release in rat uterus induced by oxytocin was observed at 6 hours after estradiol treatment, the uterine tissues from animals given estradiol injection 6 hours previously were used to determine the action of indomethacin on PG release. Fig. 4 shows the effect of indomethacin on PG release from uterus after estradiol injection and from ovariectornized rat uterus. In the ovariectomized rat uterus, PG release into the media containing no oxytocin and that containing oxytocin was decreased by indomethacin injection. In the uterine tissue from an animal given the estradiol injection, a similar decrease was observed. However, in the presence of oxytocin, there was still evidence of a slight stimulation of the release of PG. 5. Influence of phospholipase C treatment on PG release from rat uterus PG release from uterine tissue into the medium containing no oxytocin was decreased in cases where estradiol injection had been given. However, PG release from estradiol injected rat uterus was increased by phospholipase C treatment. Furthermore, addition of oxytocin increased PG release into the medium, but this increase was inhibited by phos pholipase C treatment.
DISCUSSION
The amount of PG release from the rat uterus into the medium containing no oxytocin was decreased in cases where estradiol injection had been given. In contrast, PG release due to oxytocin was accelerated by the hormone (Fig. 2) . We reported previously that the PG content and the PG uptake of the rat uterus were increased in an early phase of estrogen action and PG biosynthesis in the tissue was not stimulated by estrogen treatment within 6 hours, but was stimulated 24 hours after the hormone injection (7). The effect of estradiol on PG release from the uterine tissue (Fig. 2) into the medium containing no oxytocin is considered to be the result of acceleration of PG uptake capacity in uterine tissue. As for the effect of estradiol on PG release under the condition containing oxytocin, it is considered that PGs accumulated in rat uterus by estradiol were released largely by oxytocin. Also, it seems that this effect of estradiol is closely related to an early effect of the hormone action.
In addition, the tendency toward decrease in the PG release with oxytocin 24 hours after estradiol injection may also be related to the activation of PG catabolic enzyme increased by estrogen and as a result, PG content in rat uterus 24 hours after estrogen injection may have decreased as compared with that of 6 hours (7).
It has been reported that the uterine contraction by oxytocin is the result of the influence of PG (5, 6, 14, 15) , but the results shown in Fig. 3 were not of proportional relation. The relationship between uterine contraction and PG release from uterus with oxytocin will require further study. FIG. 5 . Effect of phospholipase C on the action of estradiol and oxytocin in the release of prostaglandin from isolated rat uterus. PLase-C: Each isolated uterus was incubated with phospholipase C (4 units/ml) in 2 ml of Locke-Ringer solution at 37 -C for 15 min. Height of a bar represents an average of 3 rats and the vertical line through the bar represents standard error of the mean. 
